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(54) IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily and precisely detect a red-eye 
area from an objective image and also to enable natural red-eye 
elimination by utilizing the detected results of a face area for red-eye 
processing. 

SOLUTION: This image processor consists of a CPU 21 , a display 22, a 
keyboard 23, ROM 24, RAM 25, a storage device 26, a communication 
interface 27, a pointing device 28, an image input device 29, an internal 
bus 30 and a communication line 31. Detection processing of a face area 
is processing that is carried out by the CPU 21, and a face image area is 
detected from an image that is represented by image data which is 
stored in an image storing part area of the device 26 and is an object to 
be processed. A red-eye area is detected out of a natural image 
including a face image, and when it is converted into a natural face 
image by changing the color of a detected red-eye area, face area 
detection that detects a face area is performed as preprocessing that 
detects a reddish area, and detection results of the face area are 
utilized for red-eye processing such as detection/elimination of the red- 
eye area. 
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[007 1] ±IB£D^fe^lcfcW5fiMlcB|-r^L 
#lMSTd 1 ti, ib®W'J^LMi*WSL<, 
%5lz£Z>mtlz&%t, L#lMlTd 1 [*3~1 OS 

X* £ LTfWSBMM*"* C tA^RTSlT'SSC tft-ftfr? 30 
ft. 

[0 0 7 2] £©L*lMlTd 1 U:J;y?5X£ 

[0073] HI 7 fc^f ( a ) ttE 3 KMHnttftlii 

©ST*^m*nftffi^H^©«"JT^a„ c <on«tic» 

LT'J^lMiI©L#lMfiT d 1 T^X£ y V^Sff 3 
®«»l!la)jg^tt07© (b) [Zmt^ztg.^ 

[0074] (b) izmt&oiz, A?som<omwt. ™ 

*yv^ftTLS3*HI4«Ojt^£T;5jft *©* 
tttt#1kV4p£VZb1f&< s L*LMlTd 1 fcJttt 

ftfBJSt LT»lI*h«. 

[0075] cfttt, MUtsicfc^Tti, issjgtsiifis 
FjitsitsfeM©fflBi!b'«ai''ft46T*£«„ mmm 
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[0076] IX±(D «fc ? C: 5X$ 'J V^Tfcft 
3<h, @5©Xx';/7S1 0 3 ©SttgiGgfr U 

^x* y y4fi8*jift«BttK-3UNT*o* 

#££lEKs #»£©**£<!:£ 1 ©F3f!£ffiT a 1 £© 

*'J«*J: yfwao***]B«T a 1 <fc y 

«i$l*]»©#m&mS£^££l«<h LT«HU»»* 

[0077] we, m7© (b) tcs-rsa<»iij*nft 
a, ni7tc (c) izmtm^ommtitv^ m©±gp» 

©ti < SBfrfclilSfifc J: y HMWtf 

[0 0 7 8] Xxy^S 1 0 2©-j7 57.-$iy>' 

«t y ft«#hfc&«i«©*** ©was** LTs 

&HisE©iliS£Srt\ <S$#Hffttft£&3ft z. 
©3"5fn*M ^fctttilCfilf^fitT a 1 ^SSLTtS 
l\ «R<0»l6lc»LT*tlWimjEfilT a 1 \zimt 

[0 0 7 9] £ft, *»W<WBtt«Hcfi^Ttts ±3L 
ftMffli^©^tBBtt!:^ii<S©ffl»e$^i:aj LTfe y , 

Fif^fiT a 1 it. WBimftmmvWi-stmmvm 

^i?$Iti„ ctitt, )Hifi{g$©ii^[etiieM^ 
±#<55:5fttoT : -S«„ Sfc, Miii^©iif^gW^A6 
»^6*t^»&lC{i % X77 7S 1 0 1 tCfc^TlS^* 
tiftiaffliSE©^^ * fr<bs aaft*#*©BfJE«T a 1 

©H«©1 5%©®?I£Ta 1 (cig^f^i:, 
lcJ;6-r-S©^^#5c:i:*%Sg<tfe«. 
[0 0 8 0] mz, 0 4tC^y % 

x$ y >^s^nffl-r^„ 17 ^t.-? y >^©^msft 

tiXx-yT'S 1 0 27?HMLftl*lS<!:ll«T?$S6\ X 

t'^^s 1 0 3[c&vTmmt*frzf*HLttijmtm 

CCT»fflL^m2©L#^fflTd 2timi©L^ 
fflTd 1 «fcy**0Mi*fflL^ o cCD^^^^U^le 

&z>m®ft%\mmtm7 v> (d) tc^-rj:5tc^y N # 

^>o 

[008 1] H2©L#lM!Td2t± > lt«W**LHi 
L<aWK*W#6t!:«fcSttW(c«j:tiHf» L*tMi 
Td2t*3 0J-X± (fiU C©«ttL*a'b*ffimiU:a5 

i^Enc^-r«fcaicaS(!:iia©gpffi) ^^n^ti 

1 LTfS«»fflt-*C ttfRlllTSSC 

[0 0 8 2] ^LTXt'^S 1 0 5TXf7^S 1 0 
4©?5X* y V^tCj; y £rt*ftfcfc««fcoi,NT* 
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fflT a 2 t<0*/J\BBflWflP^ «HH®**S#L#UMI 
T a 2 «fc U /J\«fttli& *©««WJi(7)1$aKlffltt*$ 
*atMB«t LTfcW»*frSBfcfl.*-«i!01*fif3. BP 

%s a 7© (d) ics-r«fc5fc5MB*tiyc^Tffla«ffl 

Zm^Ts m 2 ©HfSfeflT a 2 «fc y /hS^WOIt 
ROTS. ZtofflWmk&M'allW&tos H7© 
(e) KwrW»0«ii:fty» H7© (d) tCfel^T 

[0 0 8 3] X^'V^S 1 0 4CD^5X$'J> 

aa«©si8»^»*» fl*##*8ti«. cod-si: 

ftfcM ■3£tt*fcWBfS*fcJi& UfcRfr£«T a 2£fg£ 
T a 2lctga-r«FJT^i^a^K^LTt^Ci:liW 

[0 0 8 4] Sfc, ®ilfUDMi^*^##frS£^ 
SSfctt* Xf7?S 1 o 1 (c&^TR£&fiftlNNI 

SL<> flJjttfX^'y^S 1 0 1 iZtS^TWLfeZttftm 

m$©B«© 3 %©!«£ t a 2 izmfetz t, mmi% 20 

*K*6-f-je<J!)ISIl*»*E:tjB«RriBi:ft*. 

[0 0 8 5] ^©sasicjcyjSofcHfeitix ana® 

[0 0 8 6] ffis Wftt?£3£iHK# % Xx-y7S1 
0 1 TWfeTZ&BmmzMLTMiEMlz1iLW.TZ> (IE 

WJR«ai5t*ctlcJ:y, KMKiCDWi»tt«lql± 
■T^C.hft'i^So fiP"6> «W»tfJCEBI*iRH,>T^* 

Ji^tis si 7 cd (a) ©$n<am momwm 
5©Ma(c«fcy«-3fc:*«(D5-5, asftataM (b 

[0 0 8 7] ft&lCT.x'y^S 1 0 6?ftlttt(c31?fc 
[0 0 8 8] i& fiUKDjBfflTTttffl-r^^ilflWDaBEt 

-cx^ (fd) s ^mtV*^ (mo) m) %mM «> 

(ffllCfflSLT&fi^) ftltfx LT 
a|K«WO*SS©JBJM!IK5xLfc*llH*J»ffl7*S C t li 

[0 0 8 9] J.X±©S!lS^33^7s Xt'^SI 

o 2©^7X^ y v^iascBuic, ^©«fei©^**iz: 

fctt?*s. HPS, MM«a)WlHft»aim4ia)2ii(c 
mt LT»se*tiftiiw*<o***iEjsi:Tinigi**fTa so 
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jfl®scfTfc9ciic«fcy«stfSr*s-r. no3i$nm 

(M3I$IBH) = (H£*hfc1B«©(B) /3 0 0 
«EilRlfclB3l < tf» »JE*hfcfW*©***iRiU:lBg|^ 

[0 0 9 0] JUUWOJiraicfe^TH:, MWKDMt«lf 
£*t5. flU £IKtelB3ll\fcB«*«fcU:£jasr3i& 
[ 0 0 9 1 ] 5WC £1 © cfc 5 lc LT&tB Lftlfftft J: y « 

*. H 8 tt*5SB^©Hffi©IWJlcfcW^#^M®©fe 

[0 0 9 2] $-TEl8©X7 1 -y^'S2 0 1 (Cfcl/>T* $ 
aj^nfcft^©^*©^!!*^©^,!:^^^^ 
3„ *LT8KXxv7S2 0 2fc&WJ*aiLfc!KJt 
©ft^ffl^ttttS U 7777"S203 7^tB LfcUlt© 
ft'JMtfSMiaj*"*. * LTXf-y 7S 2 0 4 Ttttt Lfc 
KJK®**fl£ft'JMl £ y «K L*LMiTsat*HStr 
3. COfgJSL^CMitTsatl*. 3 ;«3B!S£*ft3o 

[0 0 9 3] Tsat1= { CB&Ofttfi) - 0Bflft)ft 
<MD } xo.7+ Cfgfi©«/N© 
Tsat2 = 0. 1 5 
Tsat=max (Tsatl, Tsat2) 

ll^TXf77S 2 0 5Tttffl1H8©£T©iIJI5fcSL 
TWTO*#Tfefit»flE*aj|LT^x'y 7S 2 0 6 
^S«tt^«Rltttt«!}ft«WR«ttlUr%. £©& 
ffl*fltt, ft# 1 : - 3 0 ° <feffi< 1 3 ■ 
-£ft2 :Tsat<iPM 

[0094] Xfy7"S2 0 7T«ia«HR«»<«. 
* LT«ilHmiHft3fj«S -3 < «|t^(ctt{Mf 

oiWMiwsaftaafciiWAy^-rciK&s. ^lt 

Xx-y^S 2 1 0 fcitfc. 2 0 7 

fttftSBHWSSa^KttX^yys 2 0 9ld» t 
c«DMRR«fiWr«. ^•LT7.7 1 >yys2i otcii 

[0 0 9 5] 777 7S 2 1 OTtt, ^T©W^lC 
WtSWUm? Lfcfl«A^*||^ ^TOfWttcWf 
SffiSA^TLTt^t^^ttXx-y^S 2 0 1 (eg 
y*<DltfWi«te«fS«rai*ff38:5. nmtmjLT 

[0 0 9 6] iilCi2C0Xr77 , S 6(C^f 9fcBf££ 

saa©p«ffl*ii 9 *#8BLTSiwrs. m 9 tt*^^ 
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[0 0 9 7] S-fT.x-yys 3 0 1 MXry^S 3 0 

4 i?mmmy}*m*<Dmmz<7^x$ y v^lt^e© 

JBtt ■ *#*©WBf*fra3. XjyyS3 0 1 
T'SCXt'^S 2 0 6T#JiJ*tlfciB*©MLT^ 

tLTwy»ji«j;5ic^7^u>^r*. c©^ 

U>^©fiiJ5E9ie^-r. 

[0 0 9 8] mi^T7. : ry7S3 0 2T:'7'<iJ><?-£ft 

kwmxzmm^mi^mt^ c©fH«©i$tt©a* 

Sfrgfr^M^So -f-LTs TJt-VJS 3 0 4Z 5 C©ii£ 
BoT^&l^f^Kti^tfXx-y^S 3 2 0Z*gjI 

[0 0 9 9] -15. X7u>7S3 0 4?-«#a53i§£- 
!diXr7 7S 3 0 5 Kit*, ffl&<Df$m<DW : R*m / < 

c. 

[0100] x^-y7s 3 0 6Tmmmm^. 
mif-rnifxx'y^s 3 0 7 Kit*. «siJi©i¥ffi 

7 s 3 0 8 Kit*. maem^rsfrsfr&R'* 

53?V K£fBtLT9«r«. 

(W««©IBBI/***) 

S'Nil 

[0 10 6] &3b\ ^©fFtfgStcii, ±3£LfcKIS 
[0 10 7] ^LTs ^(DX^yys 3 1 OT'COJ;? 

[0108] ^Tmffitf&iibititcm-sizitxTvys 
3 1 1 tcjt^ teimmzttLTrnftrntiLttiift'trton 

So *LT\ 7.x'>7S3 1 2?20©ffijfi©H(11Rtf 
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[0101] C©«RaiiSffi-W4+»KSSii3S«ISteS*nT 
l^l^^-lCliXx'y^S 3 1 9T^Ul(CcfcS^a^£ 

[0 10 2] 3 0 8?*jiBfiiJtt£1ftf 

Ltcmenz &mmffi<Dtfc y a 5 ft 

So CCT'li, a»©flWs6fif > 6fc6©*g^7tLT» 
SftfMI©«*'&fe-a:*ttlH-r*. iffi^^to-y:©S« 
W\ 2fSJSH©feffl©M, 2ffl&W(DBm<Dgs 2Mm 

10 F^©a^e©M, 2^jF^©saiL 2mw.mmm m 

Sa©^^ 2 SJ^©«<ttl63P£^«fcW»r LT 
[0 10 3] C©^tt«FlC3-3JK±©«ttfl«tttt*tl 
fSISfcfiiarefcSo 0!lxfc£ fe©Mlco^T(i> 2-3 

*©M©^i-y?Ttt, pBUbe t as*yKti**<jia 

20 SW^fctt^-pfcl/^MRrs. 

[0 10 4] *i©Egtf61ii|5J}(T©ffifS 
*T-©»^B#lttiKSA^#<35:Sfc46, JM$f3¥«# 
ALT (*£UY£©pfI) / (/h3v£©pll) <6 
*I©BS#1 2H3RJMTTI4 (*#l/*©p«) / 

(/j\*t^©Ha) <3 

«) <1. sitfttfJ;^. 
[0 10 5] MH©tttlJ?& mmmcD-kniE & 

30 £ftTVSfrS!b s £SPW7&-5o — (SWteA©B©F^ 
Pit*. 6flB6 5afP&U« Wg*#*fcAtlTt»5 0« 
~8 OmmgJg^JiaifcC.htfr^ sSB©*** 
ti4mm~1 4«e£-pS«Ci:J;y, 2-3©fBa©*S 

(8 0mm/4mm) =2 0 
(5 0mm/ 1 4mm) =3. 5 

[0 10 9] #±©a&g£fctt«$fcaf$£ja3©!¥fB|:£ 
HI l«#HLTJMT(EKWr*. HI ltt*aWKfl» 

[0110] *s*bst Ht-m&twA 
©fiatu^i/* 1 nHHcttcr s 0 a*wtcii % *@ 

*S(r;^rso s*wtc(*s eh i©ct5t^a^« 
ti^gxiiB^jt^Tu© i [%] itjsMu zcommw 
mm] 7?i*ff^LS»s*«Ffc#^ amffiEtTs 

[0 111] cc?, Dii«glN8©jlS?$y* flw 

so -5*. ©jRa©«s£:^a[©ffia(u^ 
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[0 112] EffrLfiaSOfiWU^MBStt* 

ommtmm^i^m^LT^. c©%§\ sent* 

[0 1 13] «mt^ CWffiMU^iUx-^tcS^ 

So 

[0 114] *S5WOSt»(lMBIM!IKfi^Ttt» 
ft/cgfca^J&DB®^— £lotfLT\ Ell HcaVTJ:? 
fc, (Saturation Level) ^2 0%lC s BJiJg (Lum 
inancy Level) £5 0%lCffiT£-y-£$ag£?T£5„ 

[0115] sk, *a««©Hiat7SS3fiMcfters 
(d) 1/3, mmawmm (d) ©i/s^lti^ 

•So 20 

[0 116] ft£ % COW^(*«±©«!llcKJt*h«t, 
©THi&lA, ffl*.01ll$f8*littft LTffiT*£f«E-f 

l\ 

[0 117] IK»tf0. 0 4J.XT©«£?- 

$ti(iB)g©fg;)S U^/ 14* 2 0%, S'fr LtiD/3, BE 
lS©<S«U^;Ki 5 0 U±D/4 KE^fS. 

[0 118] fflB|g$tf0. 04~0. 0 2©«^TS 30 
ftttWJS©ffiM 1^/143:3 0%, B?frU±D/6 % B£]g 
©ffijMU^W* 5 0 %HTfr LliD/8 (cfg^f S„ 

[0 119] iH£fg$ffO. 0 2JM±©«^-?ShffiB 
Jt©fSMU^/K44 0%, HEfrLtt2II& BM©ffi;$ 
U^;Wi 8 o %taffr Ui 2 m^tcig^t-So 

[0 12 0] jJt±©«K»W^*ctlcJ:y % , Slcg 

mm a nj&ftstf ti&ns. 

[0121] *EXT'y7S 3 0 2fcfctt3ii#ft©3W 

[0 12 2] CCfflSTli, WTfcijVr#WflSMi!t£yC. 40 
T'>7S3 0 1 ??77.*y VTShfcSftllWtfctt 
LTIi3fc«HU *&lcCft6©Wffitfffi;£L*lMIW 

{^J;SB^ii^snT^SCt*^5o L1ttfz>T. 

[0123] &mmmmzw£izLT$Mu 20© 



*) } ^ (L#lMi) £I¥«U C©L*l,Mi* 
0. 58ei«:iffi£-rtil*«l:t\ 
(2) R6L*©ipJ^ 

Jtitl*Jl38:-3fcJBtt*1ir*«fc5U:&-3T<«. 
[0 12 4] • *+*j/*5-r h6^i©P3Mlg|J{E^ 
• IWl6©IB3ISTi*#JE<ay» PJ£l^«fcyJSB(Cifi 

feiFfcTcSfrteoftffoTLSdo 
[0 12 5] t!5LftgHT% gSST'S-PTtRlcaS 
ftl^Jl^tf fc y , ^SjtLS L*«IMBiBHi:r*fl)(4 
JbI^TSSo ZZT\ R6L*©ff«iei:LT 
(ffi$©JSilft) 2/ (WKDISBO = (2 wy) 2/n 
y2=4 7T 

•&©fl7-SSo fiiJS©^tfHfrSia#fr3Ss c©fil 
li 4 rr J: y *#< £-3 TlK. 

[0 12 6] *WT*ttC©ffFttL#^ffl&tu^©afilC 
cfc y 5 0 £*t ttKttJE LTVSo 

(3) 

***o»fflft£?tt*a««<osa8(3!)****, 310. 

(4) ^©ffij 

i*i©a^fi. &£wgflu 

[0 12 7] X^->7X^-y^3 0 5©^feE©Ji 

(1) 5fififKiMI«fi<?KEfSfr 

46s nffl#^j.x^m©a*fe<t y BMftm^ic 

'Js fg)!i)tgp©¥i£)feM5^tlit-S„ C*iltJ:y, fflu^ 
K*^HSW^i^ ftffiff ffi < SSIfffflillSt^fiE-C 5 

(2) ififttcsiKttfi^a-r^j^ (eifl 5 *** 4 ?) 

z (otctbs mmmm®£mT*m<Dmm&& y mmt^ 

[0 12 8] LfrU StWK«SSLftL^Jt>*^fc 
46, C©fFffl r >x-<htiffi<S^*tLTU^o 

(3) m&nm. 
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u z (Dmm&zmmmzy&iTmfttz ztizz v. 
[oi2 9] &±mmLtc%g:mmizmm>w.3i-mt* 
[0130] j-x±©^7P-5 ij i'- ho&us 10 

li, ^tl^flfBSgjl 2 6 K(i R A M 2 5 32 ti R O M 2 
[0131] JK±<DSMB?tt«fltt(0$gWSC!)tt 

yiJHft*TfcJ:t\, 

[0132] <i&(DmffiBM>*mm<D3mz. msbl 

U *©*>XT.kSJH:gB©PVtr:i-* (SfdiCP 
U^MPU) #IB«t{tfctt«*ih,fc7 , P$ r 5A:3- K 

[0 13 3] £©«£. EflHiftfr6S8tU*tlfcypf 

5^p- PifH^L^fltB^DflMNcSeiit-Sz: 

[0134] 7p^ap- PHtttrsfc&ocffli 

fttLTfcJu mz.it, ynygr-fXt. A-Kr-fX 30 

ftx-fX^, ^Mx-fX?, CD-ROM, CD 
-R, Oftx-T*. TMBttO/^Uft-K, ROMH 

[0 13 5] HVfcTa-i *tfMULfc7P?5& 
*frO\ *©5aSK «fc o Tffia LfclMJfrDaffitfg 

n^nsii^^ns z t sz^fciA, 40 
[0136] mz. nmmm^mm^ntcya^h 

P - KA\ uvea-* Kit A*ftfc«ffiffi«#- F-¥> 
^yfcftiStifc&s *©7p-?5Ap- KoJg^fcS 



22 

aSW ZtltWv 
[0 137] 

[0 13 8] 

[HsaflMtftSUg] 

[El 1 ] *^B^^Mi,-|gB^ODl|]i©JfJffi^J©iiifiS!lS 
HM©*M£;jVr 7p '^1T*S5„ 

[0 2 ] *wm$m<mim\zi5tf%Bm®&m% 
DB3] *mw(DmmoBmMizi8iizmffi®(otfiiiim 
m 4 ] xmwommBmMizisiizmmi&cui&iiiyi 

n 6] *^©sffl©ffj«^j(tfcw«#^ai5asic 

m s ] *^p^©siffl©ffjsn5!iictett5#^^a©few 
sysaa©i¥^^"r7P-5 i +- h-?£3„ 
[n 9 ] ^s^tEms^wnsficjBffifiytcfetts^a 
it£M3©i$i£/Tx"f yp-^-v- kt-s^„ 
[Hi 0] ni9icfcW57^yy^iaaitfc^5^y 

[01 1] *^B^fc^5^©HJS©fg8lfi!|n:fcW5* 

[^©lOT 

2 1 CPU 

2 2 x-rXTW 
2 3 K 

24 ROM 

2 5 RAM 

2 6 IBHSB 

2 7 MffY>^7i-X 

2 8 *Wr-rV^'8I 

29 mmxtimw 

3 0 rtSBAX 

3 1 mimm 
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[09] 



[H1 11 



S301 ~fl il 
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*S — 

1 1 
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